single copy DNA. Histone 4 expressionis detected in RNA extracts of S-phase,synchronizedHeLa cells by dot blot analysis. Gene expression of histone4 in HeLa cells is demonstratedby FISH via CARD, utilizing oligonucleotide probes.Fluorescentintensity measurementson CARD amplifiedHistone4 RNA detectionshowed a) a 23-fold amplification by biotinylated oligo-nucleotide probes and b) a 6.7-fold amplificationby HRP-labeledHistone 4 probes versus the control (directlystained with Cy3.l8labeled streptavidin) The sensitivityof the CARD methodis demonstratedby the FISH detectionof Singlecopy genomic 5.2 Kb DNA probe specific for the locus pEFD64.l on chromosome3 in human corneal fibroblast interphasenucleiand metaphasechromosome preparationsfrom HeLa S3 cells. Utilizationof the highly water-soluble fluorescentreporterCy3.29 tyramide(abs 550 nm/ems565 nm) results in a hybridization signal that is very stable to photobleachingand doesn't show the rapid fading that has been described by using the FITC-labeled oligonucleotides Specifications of FISH techniques can be described in terms of multiplic~y, resolution and sens~ivity. Inthe past decade significant advanceshave been made in these specifications. To increasa multiplicity combinatorial and ratio-labelling approaches heve been established. Such approaches are nowwidely applied in anausomy studies, multk:hromosorna painting and gena mapping. The introduction of the Fiber-FISH methodology has brought FISH resolution closs to the theoretical resolution of 1 kb. Fiber·FISH is verywell su~ed forquantitative mapping of genomic clones, becausa it has a large range (500 -1000 kbp) over which tha 1 kb resolution can be maintained and~hasthe ability to sizegaps. Our recentstudiesshowthat sub-kbfragments can be visualized on DNA fibers in the contextof large insartclona hybridizations, potentially providing means for high resolution exonmapping. Also Fiber-FISH can be applied readily inpatient studies because~parmb to colour bar-code genomic diseasa regions. Any changeinthe bar code applied to patient DNA fibers directly maps and charecterizes tha DNA rearrangernant. The usa of the recently introduced peroxydasa-mediated deposition of hapten-or fluorochrome labelled tyramides improves sans~ivity intermsof signal-to-noise ratio at leastten-fold. Particularly, inthosa Muetions wherephoton-flux is low due to low hybridization efficiencies, the tyramide amplification proves extremely powerful. With respect to resolution, tyramide basad detection is inferior to conventional fluorescent procedures. The addition of polymeric substances such as dextran sulphate or polyvvinyl alcohol to the tyramide medium, however, improves localization sharpness of the final product such that acceptableresolution can be achieved formany applications. Accessibilty of nucleic acidtargets forprobesand detection reagentsare believed to restrict FISH detection sens~ivity. The usa of direct peroxydase-conjugeted synthetic oligonucleotides incombination w~h peroxydasa-tyramide detection may contribute to solving this problem. Haugland". Molecular Probes, Inc., Eugene, OR 97402 . The ELF-97 (Enzyme-Labeled Fluorescence) phosphatase substrate, 2-(5'-chloro-2'·phosphoryloxyPhenyl)-6-chloro-4(3H)-quinazolinone, gives rise to a bright, yellow-green, fluorescent precipitateat the site of enzymatic activity. We used this substrate in combination with alkaline phosphatase conjugates of streptavidin and appropriateantibodies to amplify signals from biotin-and hapten-labeled hybridization probes. The precipitate is optimally excited in the ultraviolet at -360 om, with emissioncentered at -530 om. This large Stokes shift allows ELF-97 signalsto be easily distinguished from sampleautofluorescence and from signalsarising from counterstains or other fluorescent probes. The ELF-97 signal is extremely photostable compared to fluorescein signals, allowing multiple photographic exposuresof sampleswithout significantloss of signal intensity. We found that for RNA in situ hybridization, ELF-97 signals were specific and loca1ized well to cultured cells and targets in tissue sections or whole-mount zebrafish embryos. ELF·97 signalsdeveloped in seconds to minutes -in contrastto radioactivedetection, which requires days to weeks. Signals were easily distinguished from pigmented tissues or cells, unlike those obtained using colorimetric substrates. With singly biotinylated short oligonucleotides, we were able to use the ELF method to detect actin mRNA in MOCK cells and~-galactosidase mRNA in LacZ+ mouse fibroblasts. We also used a biotinylated cDNA, complementary to the mRNA encoded by the constant region of the T cell-receptor p-chain, to specifically identify T cells in mouse lymph node tissue sections. With digoxigenin-labeled probes, we successfully employed the ELF method to detectdevelopmentally expressed genes in whole-mount zebrafish embryos, despitethe high autofluorescence of those samples. The ELF method can also be used to detect hybridization to multi-copy targets on human metaphase and interphasechromosomes. We found that ELF-97 signals on humancentromeres were many-fold brighter than signalsobtained by fluorescein labeling and gave superior signal:background ratios. Expression or Human VLDL Receptor mRNA in Vascular Tissues using FISH and Immunohistochemistry. Hinke A.B. Multhaupt", Carmen P. Arenas-Elliott", Mats E. Gafvels", Keith R. McCrae", Michael1. Warhol". ·Pennsylvania Hospital, "I'emple UniversitySchool of Medicine, Philadelphia, USA, and "Karolinska Institute, Huddinge, Sweden.
The human vet)'low density lipoprotein receptor(VLDLR) has been recently cloned from skeletal muscle and THP-I cell cDNA libraries. The VLDL receptoris a member of thefamily ofthe lipoprotein receptors which include the low density lipoprotein receptor (LDLR), the LDLR related protein lazMR (LRP) and GP330. The VLDLR differs from the LDLR, in that it preferentially binds triglyceride-rich, apoE-containing lipoproteins such as vet)' low lipoproteins (VLDL)and J3-VLDL. The high expression ofVLDLR mRNAin extractsof skeletal muscle and heart muscle, but not liver, suggests that this receptormay be important in the peripheraluptake and transport of triglyceride-rich lipoproteins. However, little is known about the physiologic role and in vivo localization ofthe VLDLR. To address this issue, we used fluorescence in situ hybridization and immunohistochemistry to determinethe expression of VLDLR mRNA and protein in human vascular tissue. We observed abundant expression ofthe receptor by the endothelialand smooth muscle cells within both normal and atherosclerotic vascular lesions. However it was not detected in fibroblasts or other connective tissue cells. In the atherosclerotic plaques, the VLDLR was also expressed by macrophage-derived foam cells. The widespread distribution of the VLDL receptor in vascular tissue suggests a potentially important role for this receptor in normaland pathophysiologic vascular processes.
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Comparison of Immunologic Amplification Vs Enzymatic Deposition of Fluorochrome-conjugated Tyramide as Detection Systems for FISH. P.T. Macechko'. L. Krueger'. B. Hirsch' and S.L. Erlandsen University of Minnesota Medical School, Minneapolis, MN 55455 Using various sizes and dilutions of hapten-conjugated DNA probes. catalyzed reporter deposition (CARD) was compared to fluorochrome-conjugated antibody layering (immunologic methods) for amplifying FISH signals. Cosmid and phage probes, from chromosome 15q11.2 containg 40kb and 15kb human DNA. respectively, were used to evaluate these amplification methods. The probes were used either at concentrations recommended by commercial suppliers (100 ng DNA per hybridization ), or at dilutions up to 1:40 (2.5ng). The significance of hapten-antibody interaction, in the detection of signal, was also investigated by varying the time that the hapten-labeled probe was exposed to primary antibody. Exposure times ranged from either 15 minutes (as recommended by the commercial suppliers) to 4 hours or overnight.
Detection of FISH signals using either immunologic (3 antibody layers) or CARD methods were comparable when using the undiluted 40kb probe. Use of a single fluorochromeconjugated antibody layer did not produce a detectable FISH signal.
However, the addition of an unlabeled secondary antibody followed by a third fluorochrome-labeled antibody produced a strong signal which was detected at a 1:4 probe dilution. but was not successfully detected at dilutions of 1:10 or greater. In contrast, using the CARD method with standard 115 minute) exposure times, probe ·signals were detected at dilutions of 1:10. This method successfully produced intense signals at probe dilutions as great as 1:40 when coupled to increased hapten-antibody exposure times of either 4 hours or overnight. The 15kb phage probe was difficult to detect at a 1:4 dilution using the standard immunologic amplification methods, but was readily detected using the CARD method. This study shows that CARD can be a useful tool for FISH in that the number of hybridizations performed, per unit probe, can be increased by using probe dilutions. Furthermore, this method may be capable of increasing the limits of detection and sensitivity of hybridizations evidenced by the successful detection of a lkb probe. specific for chromosome 1. in the parasitic HeLa, SW756, C4-I, C4-II, HT-3 , CasKi, SiHa, C-33A, and CX-T1 cervical carcinoma cell lines for chromosomal rearrangements.To date, chromosomalaberrationsin tumor cell lines have been analyzed by conventional chromosome banding and dual-color FISH. The composition of marker chromosomes harboring DNA originating from several different chromosomes could not be determined unambigiously by these techniques. Recently, spectral karyotyping has been introduced I), thus permitting simultaneous display of all human chromosomes in different colors. FISH with 23 or 24 chromosome-specificpainting probes that were differentiallylabeled with (combinations of) 5 fluorochromes provideda definitiveemissionspectrum for each chromosome. Spectral imaging enables the measurement of definitive emission spectra at all sample points by combining Fourier spectroscopy, CCD-camera imaging and fluorescence microscopy. A spectrum-based classification has been designed to determine the compositionof marker chromosomes. This allowed identification of highly rearranged marker chromosomes of these cervical cancer cell lines that could not be identified previously with conventional cytogenetic techniques. In addition, comparative genomic hybridization data will be presented displaying overall gains and losses of chromosome material within these cell lines.
I) E.Schrlicket aI.Generation of a multicolor spectral karyotype of human chromosomes.Submitted for publication. has been made with the development of the transfectlon vector containing nuclear local1zatlon sIgnal dellvertng the transfected DNA Into the cell nucleus and leading to the expresston of green Ouorescent protein as a reporter (Malecki and Skowron 1995, Mol. BIoI. Cell 6: 1823) . Further insIght Into these mechanisms. reported here, was achieved by means of ultramicroscopy. After transfectlon of constructs In human gUal cells and recording with laser scanning Ouorescence microscopy, the cells were rapidly frozen, freeze-substituted, and sectioned. Modlfted PeR ISH protocols for the vIral DNA detection (Nuovo et al. 1991 , Am.J. Path. 139: 1239 were employed. Ultrastructural detection of the transfected DNA was pursued with two strategies. In the first, after PeR ampUftcatlon and ISH with probes containing blotln-dUTP, the samples were labelled with streptavtdln-gold. Cellular detectlon was performed with energy mtertng transmtseton electron microscopy at zero loss. In the second, after PeR ampUficatlon, ISH was pursued with the probes containing dig dUTP followed by boronated antlbodies against dtgoxtgenln. Ultrastructural distrtbutlon was Imaged with electron spectroscopIc tmagtng at the boron edge. Through the use of PeR and ISH, It was possible to demonstrate an effecttve nuclear import of the transfected DNA. •Chantilly. VA The possibility of perfonning chromosomal analysis on interphase cells and tissue samples is a new approach. in the study of genetic alterations in pre and -neoplastic diseases. Detection of genetic alteration by interphase cytogenetic analysis has obviated insunnountable limitations that the same studies had when performed on metaphase cells. Furthermore, carrying out these studies on archival material will permit to perfonn retrospective studies thus. the potential diagnostic and prognostic value of genetic alterations could be assessed on a large patient population with adequate follow-up. In addition. correlating genetic alterations with the histomorphology of the lesions has an obvious benefit Nevertheless. quantification of in situ hybridization signals is a critical and. so far. limiting step for the widespread use of this methodology.
The current study describes a method to obtain reliable and reproducible hybridization signals on archival fonnalin-fixed and paraffinembedded thin tissue sections and to quantify the signals. using computerassisted image analysis. This method is faster than manual counting allowing the evaluation of hundreds of nuclei in a short time and. because it is based on colorimetric and densitometric measurements of the signals. is objective and reproducible. Alfa-centromeric probes specific for chromosome 8 linked to digoxigenin were used to deteet that chromosome in normal tissue and intraductal carcinoma of the mammary gland. A computer assisted Image Analysis (Samba 4000) was used to quantity the signals. Consistent results were obtained with average signals per nucleus of lAO and 1.00 for the intraductal and normal epithelial components.
respectively. In summary. we descrihe a method to quantify in sit" hybridization signals in a fast. objective and reproducible fashion that will permit to expand the utilization of in sit" hybridization techniques.
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BRCAI Functions as a Growth Inhibitor and Exhibits
Properties of the Granin Gene Family. Roy A. Human breast cancers progress through accumulation of genetic aberrations that effect the tumor phenotype. These aberrations may range in extent from point mutations to whole chromosomes. We report here on our molecular cytogenetic approaches to detection and characterization of the chromosomal aberrations.
Fluorescence in situ hybridization (FISH) analyses showed that dramatic variability occurred between cells in many tumors. presumably the result of the genetic instability that drives these tumors. Comparative Genomic Hybridization (CGH) analyses showed substantial variability between tumors in the number and type of abnormalities that occurred consistently in most or all of the cells of the tumors. Loss of TP53 function and/or genetic defects that cause microsatellite repeat instability both influenced the number of chromosome aberrations. Several aberrations (e.g. gain of chromosomes Iq.Ioss of Sp, gain of 8q, loss of 16. loss of 17p. gain of 17q and gain of20q) occurred consistently in breast tumor subsets but none occured in all tumors. These regions most likely harbor genes that playa role in the progression of some breast cancers when over or underexpressed.
Molecular cloning of several of these regions is underway. We describe here. work on chromosome 20q as an example of our approach. FISH with well mapped probes was used to define a region of common amplification -500 kb in extent in breast cancer cell lines and primary tumors (Tanneret al. Cancer Research, 54:4257.1995) . A physical map spanning this region was assembled and used for exon trapping and direct cDNA selection. Nine genes from this region were selected and are now being characterized for sequence and function. Identification of these novel cancer genes should provide significant information about the biology of cancer progression and may be useful in diagnosis. prognostication and development of new therapies.
This work was supported by USPHS Grant CA58270. the USDOE under contract DE-AC-03-76SF00098 and Vysis, Inc.
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Differential ExpressionofPOMC mRNA and POMC peptides during the hair cycleof the mouse. I.E. Mazurkiewicz, D.Corliss·, G. Ermak",and A. Slominski" Albany MedicalCollege, Albany, NY 12208
The cyclicactivityof the hair follicle appears to be controlled by mechanismsthat are intrinsicto the skin. Our previous work suggested that proopio-melanocortin (pOMC) peptides might have a central role in this regulatory scheme,and thus shouldbe produced and utilized locaI\y. Followinginductionofhair cyclein C57BV6 mice, we used immunohistochemistry(mC) to identifythe cells that containedthe POMC peptides: ACTH,~-endorphin and~.MSH, and in situ hybridization histochemistry (ISHH) to identify sites of POMC mRNAexpression. POMC products displayed a differential cellularlocalization and temporal expressionduring the hair cycle. ACTH stainingwas limitedto epidermaland follicle keratinocytes; negativeat telogen, positiveat anagen day 3, increasingto day 15.~-MSH stainingwas absent at telogen; on day 3, keratinocytes, some sebocytesand duct cellsof the sebaceousgland were stained, on day 5 outer root sheath cellswere also positive,and on day II, a striking increase in intensityof keratinocyteand sebocytestainingwas noted, which had returned to telogen levelsby day IS.~-endorphin stainingwas primarily limitedto sebocytes;present at telogen and increased in stainingintensity through out anagen. On day 5 & day 10, sebaceous units were positivefor POMC mRNA;on day 5 scattered epidermal keratinocytes contained POMC mRNA and on day 10 almost all of the epidermalkeratinocyteswere positive.At telogen, POMC messagelevelswere below the limitof detection by mcc, but were detected by RTPCR. Cells that contained POMC peptide(s)also expressedPOMC messageand, when the intensityof mc stainingincreased, there was a parallel increase in POMC mRNA signal. Our interpretationofthese data is that in skin there is differential expressionand/or processingofPOMC precursor in differentcells in responseto local environmental stimuli. Supported by NSF grant 1# mN-9405242. present in virtually all eukaryotic cells. They contain >50 enzymes and more than half of these participate in lipid metabolism. ACOX, the first and rate limiting enzyme of the peroxisomal~-oxidation system, catalyzes the oxidation of very long-chain fatty acyl-CoA leading to the generation of hydrogen peroxide. We now show that a 3.8 kb segment cloned from 5' upstream region of human ACOX gene promoter is sufficient to direct tissue-and cell-type specific expression of the E. coli~-galactosidase (lacZ) gene in the adult transgenic mice. As expected, the transgene was expressed in the liver, kidney, intestinal mucosa and brain. Of considerable interest is the remarkably high level of expression of the transgene in Leydig cells of the testis, and in the epithelium lining the male accessory sex glands and sex ducts. Leydig cells were decorated with blue crystals indicative of lacZ expressions. Intense blue staining, indicative of~-galactosidase activity, was observed in the epithelium of the epididymis, vas deferens, seminal vesicles, and prostate. The very high level of~-galactosidase activity visualized in these unexpected anatomical locations, particularly in the vas deferens and epididymis, suggests that peroxisomal~ oxidation system genes are highly expressed in these unusual sites. We speculate that the peroxisomal preponderance in male sex ducts contributes to the viability of spermatozoa.
Hydrogenperoxide generating peroxisomal fatty acyl-CoA oxidase transforms mouse fibroblasts. S.S. Dadras, and 1.K.Reddy Northwestern University Medical School, Chicago, IL 60611
It has been proposed that the receptor mediated overexpression of H 2 0 2 -generating hepatic peroxisomal fatty acyl-CoA oxidase (AOX) plays a role in peroxisome proliferator induced hepatocarcinogenesis. To investigate the carcinogenic role of H 2 0 2-generating peroxisomal AOX independently of xenobiotic-induced peroxisome proliferation, a mouse urinary protein (MUP) promoter-AOX (MUP-AOX construct) expression vector was constructed, and cotransfected with SV40 early promoter-neo gene vector into a nontransformed mouse fibroblast cell line (LM tk-). Forty-eight individual neomycin-resistant colonies were isolated and expanded for Southern analysis. Four independent MUP-AOX Southern positive colonies were characterized for exogenous rat AOX expression using both Northern and Western analyses. AOXspecific enzyme activity indicated that the overexpressed AOX protein is enzymatically active with a -9-fold increase enzyme activity in a highexpressing cell line. Two independent stably transfected LM cell lines overexpressing rat AOX, designated LM-MA2 and LM-MA33, were exposed to a fatty acid substrate (linoleic acid) for 6-96 hours. This exposure induced a 104 j!M (....(i-fold) increase in the intracellular H 202 concentration that is linoleic acid-dose dependent compared to control cells. When exposed to 100 flM linoleic acid for 1-7weeks, these stable transfectants grew very efficiently in soft agar. This anchorageindependent growth coincides with a consistent -30 flM increase in the intracellular H 202 concentrationover this 7 week period. These findings indicate that sustained levels of intracellular H 202 by overproducing peroxisomal AOX is sufficient to transform two independent mouse fibroblast cell lines in the presence of a fatty acid substrate.
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Functional expression and peroxisomal targetingof rat urate oxidasein monkeykidneycells. A.V. Yeldandi, R. Chu, J. Pan, U. Varanasi, Y. Lin, M.S. Rao, and J.K. Reddy_ Northwestern University Medical School,Chicago,IL 60611 Humans and hominoid primates lack the enzyme urate oxidase, which catalyzesthe oxidationof uric acid to allantoin. In rats and most other mammals, urate oxidase is present as a crystalloid core within the peroxisomes of liver parenchymal cells. To determine whether functionally active recombinantly expressed urate oxidase can be targeted to the peroxisome as well as display the crystalloid core-like structure, we expressed rat urateoxidasecDNA in Africangreen monkey kidney cells (CV-I cells) under the control of either a cytomegalovirus promoter, or the human peroxisomal fatty acyl-CoA oxidase promoter. Cell lines stably expressing urate oxidase were isolated. Northern blot analysisrevealed a 1.3-kbtranscript and immunoblot analysis confirmed the presence of urate oxidase in the stably transfected cells. The recombinant urate oxidase expressed in CV-I cells was functionally active. Immunofluorescence microscopy revealed that the expressed protein was visualized as discrete granules in the cytoplasm. Electron microscopy and immunocytochemical localization studies showed that the recombinantly expressed protein formed distinct crystalloid core structures with bundles of tubules within single membrane limited cytoplasmic organelles. On cross section,the recombinant urate oxidase tubular structures are arranged as circles of 10 surrounding a slightly larger circle. This arrangement is reminiscent of urate oxidasecontaining cores in rat liver peroxisomes. Immunocytochemical studies confirmed that the recombinantly expressed urate oxidase is correctly targetedto the catalase-containing peroxisomes in these CV-I cells.
Expression of liver specifictranscription factorsin rat pancreasduringcopp'er depletion-induced acinarcell loss. M.S. Rao, M. Yukawa, S. Kumar,and J.K. Reddy Northwestern University Medical School,Chicago,IL 60611 Multiple foci of morphologically and functionally differentiated hepatocytes are induced in the pancreas of adult rats subjected to a copper depletion-repletion regimen. Differentiation of hepatocytes in the pancreas is preceded by irreversible depletionof over 90% of pancreatic acinarcells and concomitant proliferation of oval/ductular cells, some of which may serve as the hepatocyte precursor or stem cells. Progressive acinar cell loss during 4 to 6 weeks of copper deficiency results in the proliferation of presumptive stem cells at which time no morphologically identifiable hepatocytes are evident. Albumin mRNA was detected at 5 and 6 weeks by in situ hybridization in oval cells, but not at 4 weeks of copper deficiency. Northern blot analysisdemonstrates the expressionof liver enrichedtranscription factors in the rat pancreas during this 4 to 6 week period of copper deficiency. CCAAT-enhancerbinding protein a (CIEBPa) mRNAwas detectedat 4 weeksof copper deficiency; at 5 and 6 weeks, there was expression of mRNAs of C"~BPa, p. and 0, and hepatocyte nuclear factor-3p (HNF-3P). The expression of Iiverenriched transcription factors during oval/ductular cell proliferation in the pancreas preceding the expression of albumin mRNA and the differentiation of hepatocyte phenotype further supports the identity of these oval/ductular cells as hepatocyte precursors.
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Actin mRNA accumulates in residual bodies during spermiogenesis in murine seminiferous epithelium. Laszlo G. Komuves University of California San Francisco, VA Medical Center, San Francisco CA 94121 Some mRNAs are non-uniformly distributed in the cytoplasm of cultured cells. It is not well established whether this feature also occurs in vivo, in cells within specific tissues. The aim of this study was to characterize the localization of actin mRNA and its expressed protein in the murine seminiferous epithelium. Testes of adult mice were fixed in 4% paraformadehyde and embedded in paraffin. The mRNA encoding for actin was detected by non-isotopic in situ hybridization using anti-sense DIG-labeled riboprobes or biotinlabeled oligonucleotides. Sense probes were used to ensure the specificity of actin mRNA localization. The binding of these probes to the target mRNA was revealed by anti-DIG antibodies conjugated to alkaline phosphatase, or streptavidin-peroxidase, or streptavidin-alkaline phosphatase. Alkaline phosphatase activity was revealed by BCIP/NBT or CAS Red. Peroxidase activity was detected by DAB/nickel or anti-HRP-gold/silver enhancement. The mRNA encoding for actin was expressed in spermatogonia, spermatocytes, and spermatids. Spermatozoa, however, did not contain actin mRNA. Residual bodies, however, were highly enriched in actin mRNA. Actin protein was localized in the seminiferous epithelium by rhodaminephalloidin staining. Actin protein was present in spermatogonia, spermatocytes, spermatids and spermatozoa but not seen in residual bodies. This study shows that during spermiogenesis actin mRNA and its expressed protein are destined to follow different pathways. Whereas actin protein is retained in the differentiating cells to become an integral component of spermatozoa, its mRNA is sorted into the residual bodies.
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Zonal distribution of cathepsin D in murine liver: an immunohistochemical study Laszlo G. Komuves University of California San Francisco, V A Medical Center, San Francisco CA 94121 Zonal distribution of enzymes is a characteristic histologic feature of liver. It is not clear, however, if lysosomal proteinases display similar zonal heterogeneity. We addressed this question by immunohistochemical localization of cathepsin D in murine liver. Liver samples were collected from normal adult male mice, and from adult mice starved for 48 or 72 h. In addition, liver was collected from mice which were 12 h, 1 week, or 3 weeks of age. Liver samples were fixed in 4% paraformaldehyde and embedded in paraffin. Sections were microwave-treated in citrate buffer for antigen retrieval. Immunostaining was performed with an affinity purified rabbit anti-cathepsin D antibody, followed by biotinylated goat anti-rabbit IgG, and then by HRP-Iabeled streptavidin. The localization of the antigen was revealed by DAB substrate. The antibody used in this study recognized cathepsin D in murine liver parenchymal cells, but not in Kupffer cells. In the liver of normal adult male mice cathepsin 0 displayed a pericentral localization. Liver cells around the central vein contained numerous (20-30 in each cell) cathepsin D-positive vesicles. In contrast, cells at the periphery of the lobule did not contain detectable immunoreactivity. Similar pericentral localization was observed in male mice starved for 48 or 72 h. However, the pericentral cells contained only a few, but greatly enlarged cathepsin D positive vesicles. During postnatal development, cathepsin D immunoreactivity was not seen in the hepatocytes preceding lobule formation. In weaning animals, however, cathepsin D localization was similar to that of the adults. These observations show that pericentral expression of cathepsin D is a characteristic feature of normal murine liver not affected by nutrition. (nNOS) is expressed in adult cerebellum, and produces nitric oxide (NO), a modulator of signaling in neurons. In the cerebellar molecular layer immunocytochemical labeling has shown the expression ofnNOS reaches adult levels by postnatal day 14 (P14). In the cerebellar granule cell layer at P8, nNOS labeling was uniform, but after PI4, nNOS-positive cells are found in alternating bands. This banding pattern indicates that subpopulations of nNOS-positive granule cell bodies were separated by subpopulations ofnNOS-negative granule cell bodies. We show here, in cultures from neonatal rats, at P2, that nNOS is expressed .only in a subpopulation ofgranule cells. With immunocytochemistry, nNOS was first seen in some granule cell bodies at 7 days of culture. At this and all subsequent times in culture, there was a range in levels ofnNOS expressed in individual granule cells and their processes. Few of the early neurites at 7 days ofculture were positive for nNOS, but at 21 days some ofthe growth cones and some axons were nNOS-positive. With scanning laser confocal microscopy, nNOS cytoplasmic labeling was seen never to be uniform. The nNOS label was distributed in fine, punctate regions around the nucleus and along axons. Some of these regions of'label were associated with plasma membrane. Thus, in this neonatal culture system, only a subpopulation ofgranule cells express nNOS as punctate labeling. In early postnatal cerebellum most if not all of the granule cells have been shown to express nNOS, and subpopulations are only seen later. Expression ofnNOS in a subpopulation ofcultured granule cells suggests that conditions within the developing cerebellum, prior to dissociation at postnatal day 2, determine the subpopulation ofgranule cells that will express nNOS.
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Histochemical and immunocytochemical localization of nitric oxide synthase in the peripheral nervous system of the goldfish.
G. Bruning l, K. Hattwig l * and B. Mayer Z * I Department of Anatomy, Free University of Berlin. Germany Z Department of Pharmacology, University ofGraz, Austria To gain insight into the phylogenetic importance of the non-adrenergic non-cholinergic transmitter, nitric oxide in the peripheral nervous system. various organs of the teleost Carassius aura/lis were investigated for the presence of nitric oxide synthase (NOS) and for its colocalization with vasoactive intestinal polypeptide (VIP). Cryostat sections were stained for NADPH diaphorase or were incubated with an antiserum raised in rabbitagainst the neuronal type of NOS isolated from porcine cerebellum Ali':l immunofluorescence detection (Cy3), sections were reacted for NAI>PII diaphorase. This double-labeling procedure yielded positive results only in a minority of experiments, because the NAI>PIl diaphorase activ ity olien did not sustain the preceding incubation. For colocalization with VII'. an antiserum raised in guinea pigs and detection with UlAF was used. Positive cells were detected throughout the digestive tract. A particularly dense plexus of NOS-containing fibers was present at the opening. of the pneumatic duct into the esophagus, at the intestinal sphincter, separating the esophagus and the intestinal bulb. and iu the rectum. The nuroxergic innervation was mainly confined to the muscularis. Duferent types uf positive neurons were located within nerve fibers which may represent branches of the vagus accompanying the esophagus and the pneumatic duct, The muscular layer of the swim bladder and of the pneumatic duct was densely equipped with stained neurons and fibers. In the heart. the majority of small neurons located at the sinu-atrial IUII(;tiun were touud positive for NOS. The muscularis ofthc urinary duel "'dS supplied hy lihcls originating in intramural ganglia harboring intensely staincd neurons. Positive striated muscle fibers were observed at random. Certain structures. e.g. taste buds, enamel cells of pharyngeal teeth and the interrenal l!-Iands. displayed strong NADPH diaphorase activity in the absence ..I' an immunohistochemical signal. Many NOS-positive neurons also expressed VIP. These resuhs suggest that nitric oxide represents a widespread transmitter in the peripheral nervous system uf the teleost ('Orl/SSI/IS auratus.
The role of cell proliferation and apoptosis in malignancy.has been widely studied. Some studies have showed that the prognosis was associated with cell proliferation and apoptosis. In order to understand the importance of those two factors in gastric adenocarcinoma, we employed immunohistochemical method and in situ detection of DNA strand break. The cell proliferation index was determined by detectiob of proliferation associated nuclear antigen (pI45). The apoptosis was identified with terminal deoxynucleotidyl transferase (TdT)-mediated dUTP-biotin niCk end labeling (TUNEL). TUNEL positive cells were used to quantify the apoptoti~index. The data showed that the cell proliferation and apoptosis were higher in gastric adenocarcinoma tissues (23 cases) than in benign gastric mucosas (11 cases). Both of them were very low frequences in benign tissues. The expression of p145 and apoptotic index were found higher in high grade carcinomas than in low grade carcinomas. These results suggested that the p145 expression and apoptosis were more frequently in high grade carcinoma. Apoptosis in gastric adenocarcinoma may also correlates with cell proliferation. Long-term survival and integrity of an autogenous cancellous bone graft into a defect created in the proximal humeral epiphysis in a l-year-old horse was investigated. Under general anesthesia using arthroscopic surgical procedures, a circular defect 2 em in diameter was created in the left proximal humeral epiphysis, 5 mm below the articular cartilage surface. Cancellous bone was harvested from the tibial crest and maintained in a petri dish covered with a blood-moistened gauze. The graft was placed into the defect with a packing instrument. After 18 months of free access to exercise, the animal was euthanized. The articulation and humerus head underwent gross examination and cr-scanning, including region of interest (ROI) analysis of lesional and peri-Iesional epiphyseal tissue. The bone was fixed in 10% formalin for 24 hrs and embedded in methylmethacrylate for non-decalcified sectioning (using the Donath Technique) and histological examination. ROI analysis showed a 53% (.10%) increase in bone density in the graft as compared to peri-Iesional tissue. Trichromestained sections showed anatomically-normal, but thickened, bony trabeculae in the graft area. Image Cytometry of the newly-formed trabeculae revealed a 90% (.32%) increase in the space occupied by the trabeculae over the space occupied by the trabeculae in the normal adjacent tissue as confirmed by cr-scans. This study showed complete repair of the surgical defect with remodeling similar to the parent tissue that was achieved with-out collapse of articular cartilage or evidence of premature closure of the epiphysis. (This study was sponsored in part by grants to L.E.D., NIH NS18775, OCAST HR3-oo3, and to MAC., SML Endowment, and an instrumentation gift to MA.C. from Smith Nephew Endoscopy)
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Regulation of renal capillary morphogenesis. O. R. Abrahamson, P. L St.John*, B, Robert*, O. P. Cerritt! *#, E. Stein*+and T. O. Oanlel*+ University of Alabama at Birmingham, Birmingham, AL 35294-0019, #Immunex Corp., Seattle WA 98101, and +Vanderbilt University, Nashville, TN 37232-2372 We have recently shown that renal microvascular and glomerular endothelium arise during organogenesis from intrinsic, vasculogenic angioblasts. To explore mechanisms whereby these endothelial precursors coalesce and form stable vessels, we labeled sect/onsof embryonic and newbom mouse kidneys with antibodies against certain receptor tyrosine kinases (RTKs). In newborn kidneys, antibodies against Ak-1 (which binds soluble VEGF) Ider;ltified a subpopulation of cortically dispersed mesenchymal cells, as well as cells in glomerular vascular clefts, and microvascular and glomerular endothelial cells, We also labeled sections with antibodies against Eph family RTKs, which, unlike most other RTKs, bind membrane-associated, rather than soluble, ligands. Antibodies against ELK, and Its ligands LERK-2 and -5, also labeled cortically dispersed mesenchymal cells as well as glomeruli In newborn kidneys. However, unlike FLK-1 expression, which in adult kidneys was seen only on glomerular endothelial cells, ELK and Its ligands were also found In arterioles and in certain tubule epithelial junctional complexes as well. These results signify that the overlapping expression of Flk-1NEGF and ELKILERK may help Initiate, target, and stabilize renal blood vessel formation.
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27 Detection of sodium pump mRNAs with different levels of expression using 35S· and 33P·labelled probes and in situ hybridization. W.R. Anderson" and W.L. Stahl Veterans Affairs Medical Center and University of Washington School of Medicine. Seattle. WA 98108 The sodium pump (Na.K-ATPase) is an integral protein of plasma membranes and is responsible for active transport of sodium and potassium ions. It plays a key role in nervous tissue since it is essential for maintaining membrane potential. as well as coupled transport of calcium. sugars and amino acids. Na.K-ATPase is composed of two subunits. a catalytic (a) subunit and a~-subunit. Three distinct isoforms of the a -subunit (o l, a2. a3) and two~-subunits (~I.~2) have been identified. We have examined the expression of these isoforms in neurons and glia as they relate to Na.K-ATPase function. One part of the investigation involved in situ hybridization (ISH) to monitor alterations in subunit expression in individual neurons and glia of the rat hippocampus after intraventricular injection of kainic acid. an agent which alters hippocampal structures and alters the expression of Na.K-ATPase isoforms in neurons and glia. a3 and~I were expressed at generally high levels and could be easily detected with single 30-mer oligonucleotide probes which had been labelled at the 3'-position with 35S-dATP. Detection of al and~2 was best achieved. respectively. with cocktails of 35S-and np-labelled oligonucleotides. While oligonucleotides were not useful for detection of a2. a 700 nucleotide ds-cDNA probe generated by PCR and labelled with 35S detected a2 mRNA in both neurons and glia. Although 33P-Iabelled cDNA probes are potentially more sensitive. the price for synthesis could be prohibitively expensive for many laboratories. These studies demonstrated that all Na.K-ATPase isoforms can be detected and quantitated in neurons and glia by ISH emulsion autoradiography and that a2 is most easily measured using peR-generated. 35S-labelled probes. Results show that a2 is the major a isoform expressed in glial cells and that it was upregulated by~5-~7% in astroglial cells within two weeks of intraventricular injection of kainic acid. This is the first demonstration of upregulation of a2 mRNA in reactive astrocytes in an in situ preparation of hippocampus. (Supported in part by the VA and NIH.)
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Insulin and Food Intake Increase Phosphotyroslne Levels in the Arcuate Nucleus of the Rat Hypothalamus. Denis G. Baskin, ZoeJonak", Michael Krouse", and Michael W. Schwartz· VA Medical Center, Univ. Washington, Seattle, WA 98108 An important hypothesis in the physiology of body weight regulation is that hypothalamic expression of neuropeptide Y (NPY), a potent CNS stimulator of food intake, is inhibited by insulin. However, there has been a lack of evidence that insulin produces signal transduction events in the brain. Neurons in the arcuate nucleus (ARC) express insulin receptors and insulin receptor substrate-l (IRS-I), both of which are phosphorylated in non-neural cells after insulin binding. This hypothesis would be strengthened, therefore, if low insulin levels during fasting were accompanied by decreased phosphotyrosine immunoreactivity in ARC neurons. To test this hypothesis, brains of rats fasted 2 d and fed controls were fixed in 4% paraformaldehyde and immunostained (ABC/peroxidase) with polyclonal phosphotyrosine antiserum. Neuronal cell bodies in the ARC showed visibly reduced phosphotyrosine immunoreactive staining in fasted rats compared to fed. The number of phosphotyrosine immunoreactive neurons was significantly reduced in the ARC of fasted rats (p<o.Ol) but was unchanged in surrounding brain regions. Within the ARC the number of phosphotyrosine immunoreactive neurons in the ventromedial region (the location of neurons that increase NPY mRNA levels during fasting and are sensitive to insulin's effect to reduce NPY expression) was decreased 75% during fasting (p<o.Ol) compared to the ventrolateral region (fewer NPY neurons). These results suggest that phosphotyrosine immunocytochemistry is a sensitive method for detecting decreased neuronal tyrosine phosphorylation induced by fasting in arcuate nucleus neurons, and are consistent with effects on NPY gene expression mediated by reduced insulin levels. Western immunoblots were done to determine if increased phosphoryrosine immunostaining of neurons in the ARC of fed rats could represent insulinmediated signaling. IRS-l immunoprecipitated from the ARC of fasted rats that received continuous infusion of insulin into the third cerebral ventricle had immunoreactive phosphotyrosine bands that were visibly darker compared to saline controls. The results suggest that insulin increases phosphorylation of IRS-Ion tyrosine residues in neurons of the arcuate nucleus. These results are evidence for the activation of intracellular signal transduction mechanisms in neurons of the arcuate nucleus by insulin. The neurochemical characteristics of the circuits that display Fos induction can be studied by means of double immunolabeling. In the present, study we report a double immunolabeling protocol that gives high contrast with minimal background staining. The occurrence of a calciumbinding protein, calbindinD-28k, in neurons of the periaqueductal gray (PAG) that express Fos, was studied following stimulation of the internal branch of the superior laryngeal nerve (ISLN). One hour after ISLN stimulation, four cats were deeply anaesthetized with pentobarbital (100 mg/kg, i.p) and perfused with O.iM phosphate buffered saline (PBS, pH 7.4), followed by Zamboni fixative. Sections (50lim) of the brain were made through the PAG region, washed in PBS and incubated with a rabbit antibody against Fos (1:2000, Oncogene sci.), After washing, the sections were processed with avidin-biotin peroxidase protocol (ABC-kit, Vector) using a substrate medium that uses glucose oxidase, DAB and nickel (GDN) as described by Shu et al (1988) . Fos-immunopositive nuclei showed blue black staining. The sections were washed, incubated in PBSIH,O, washed again incubated with mouse antibody against calbindin D-28k (1:300, Sigma) and processed with ABC-kit. Immunoreactionfor calbindin was visualisedas a brown reaction product using conventional DAB and H,O, or the GDN method without the nickel salt. Many neurons were labelled for both Fos and Calbindin. Comparison between the sections stained for a single antigen and for both showed no loss of antigens or cross reactivity of the antibodies. The colour contrast facilitatedthe detection of the two antigens in single cells and in separate cells. The use of DABIH,O, for the second immunostaining resulted in a higher background than the GDN method without nickel salt, thus decreasing the signal-to-noise ratio. Immunocytochemical synaptic markers have been studied in postmortem human brain as indices of synaptic density, for example in the dementias of Alzheimer's disease and schizophrenia. Most of these studies have focused on the neocortex and have used synaptophysin (SYN) antibodies. In neocortex, SYN immunostaining shows a relatively uniform, fine granular staining throughout the neuropil. However, in pathologic states such as cortical dysplasia or in ganglioglioma, irregular globular epiperikaryal structures are stained. We have surveyed postmortem brain to assess patterns of synaptic marker immunostaining using SYN (Boehringer SY38; Sigma SVP38) and SV2 (sse, U.W.) monoclonal antibodies. SYN immunostaining was improved by the autoclave/distilled water method of antigen retrieval; SV2 was more formalin-resistant. At optimal dilutions, monoclonal SVP38was several times more cost-effective than SY38. In paraffin sections from postmortem control human brain slab-fixed in chilled paraformaldehyde, distinct patterns of neuronal SYN staining were noted. In neocortex and most other regions examined, at the light microscopic level, the neuropil showed a dense background of minute punctate immunostaining, while cross-sectioned neurons were unstained. In contrast, in the hippocampal pyramidal layer, apical dendrites were sometimes rather densely labeled with granular superficial immunostaining which stopped at the junction of the apical dendrite and neuronal soma. In the cerebellar dentate nucleus, these globular epiperikaryal structures covered both dendrites and the cell soma. Similar staining was sometimes seen in medulla oblongata as well. Since these patterns were so different, at least at the light microscopic level, different mechanisms of axon-dendrite and axon-soma synapse formation or avoidance are likely to underlie these findings, perhaps involving perineuronal glial nets (Bruckner, Glia, 19938:183 Microwave-assisted fixation of biological tissue for transmission electron microscopy results in better fixation and enhanced preservation of enzyme activities. We applied the method to basidiomycetous fungi (Agaricus. Sphacelotheca and Uromyces) and plasmodial slime molds (Physarum) . Samples were fixed in the following ways: (1) I hr to overnight at room temperature in 2% forrnaldehyde/2.5% glutaraldehyde; (2) Microwaved 20-60 sec (until temperature reached 45·50°C) in 2% formaldehyde/2.5% glutaraldehyde; (3) Same as (2) but continued fixation at room temperature for I to 2 hr; (4) Microwaved 20-60 sec in 2% forrnaldehyde/2.5% glutaraldehyde/O.i% tannic acid. (5) Same as (4) plus I to 2 hr at room temperature; and (6) I hr at room temperature in 2% formaldehyde/ 2.5% glutaraldehyde/O.I% tannic acid. All samples were postfixed in 1% 050. at room temperature, dehydrated, and embedded in Spurr resin.
In all specimens, extended fixation after the initial microwaveassisted 20 sec period afforded no advantage. In the fungi, preservation was adequate with all protocols. There was enhanced preservation of wall layers, especially in the septum region, and of cytoplasmic microtubules with protocols 4, 5 and 6 above. In the Physarum plasmodium, large areas of actin, which provide the motive force for protoplasmic streaming, were better preserved after fixations employing microwave (MW). These regions included microtubules, which are absent from plasmodia fixed without MW. Physarum nucleoli contained clumped DNA after fixation I; in techniques 2-5, fibrillar DNA and granular RNA areas were evenly interspersed, and more cytoplasmic coated vesicles were seen. Tannic acid addition to any fixative enhanced preservation of plasmodial surface slime and membrane-attached fibrillar material.
We conclude that microwave-assisted fixation is valuable in preparing fungi and slime molds for transmission electron microscopy. Microtubules are linear polymers assembled from dimers of the protein tubulin. Each tubulin dimer is a lOO-kDa complex of closely related a and 6 tubulin polypeptides. Microtubules are polar structures: one end (the plus end) is capable of rapid growth, while the other end (the minus end) is stabilized by its association with the centrosome (or microtubule organizing center). Within the cell, tubulin exists both in the soluble dimer form and the more insoluble polymer form. Microtubules are further characterized by being dynamic structures that can undergo phases of both growth and shrinkage. This process has come to be known as dynamic instability. The dynamic properties of microtubules have been examined in a number of cell types in culture. In general terms, the dynamic properties (reported as the half-life [t1/2]) of microtubules are different for interphase and mitotic microtubules. The tl/2 for interphase microtubules is several minutes (~5 min) while the tl/2 for mitotic microtubules is much shorter (~30 sec). Microtubules in human neutrophils have, heretofore, been extremely difficult to study. We have recently developed methods for the examination of these microtubules by immunocytochemistry. With this new methodology, we now show that microtubules in human neutrophils appear to be highly dynamic. Using the drug nocodazole to induce microtubule depolymerization, we find that these interphase microtubules have a tl/2 of 6-8 sec. In addition, microtubules of these cells are more sensitive to nocodazole than are other cells that have been examined. Lastly, neutrophil microtubules are very sensitive to taxol-induced perturbation. These cells respond to taxol very rapidly and at relatively low concentrations of the drug. These results suggest that the organization of neutrophil microtubules may serve as a sensitive bioassay for monitoring intracellular levels of taxol in patients receiving taxol chemotherapy.
The mechanism for various toxicities due to cisplatin and taxol treatment are still unclear. In an attempt to clarify their mechanism(s) of toxicity, both independently and in combination therapy, kidney and liver tissues from normal and treated rats were examined, qualitatively and quantitatively. Specifically, Wistar rats (160-180 g) received intraperitoneal injections of cisplatin (1.8 mglkglday x 5 ), taxol ( 4 mglkglday x 5 ), and cisplatin plus taxol ( 0.9 mglkglday x 5; 2 mglkglday x 5 ) using a 0.85% saline solution as the vehicle for administration. The kidney and liver tissues were excised, freeze sectioned and then isocitrate dehydrogenase,~-hydroxybutyrate, glutamate dehydrogenase, malate dehydrogenase, succinate dehydrogenase, lactate dehydrogenase and glucose-6-phosphate dehydrogenase were localized using standard tetrazolium salt methods.
Histochemically, cisplatin treatment caused morphological changes in the tissue as well as enzyme inhibition in all the enzymes except. glucose-6-phosphate dehydrogenase, where there was elevation in the kidney tissue. Cisplatin plus Taxol treated tissues demonstrated less morphological changes and elevated enzyme levels, whereas Taxol treatment ceused minimal morphological changes and the greatest level of enzyme elevation in all the dehydrogenases except glucose-6-phosphate dehydrogenase, which declined as taxol dosage increased. In conclusion, the results suggest that cisplatin, taxol, and cisplatin plus taxol treatments influence dehydrogenase levels to varying degrees. Inhibition of dehydrogenase enzymes is linked to inhibition of ATP synthesis and consequently Na+/K+-ATPase and Ca'+-ATPase transport functions. This results in a depletion of cellular energy and .the consequent cytotoxicities. Glucose-6-phosphate· dehydrogenase elevation is unique in that it is an indicator of nephrotoxicity and is cytoprotective, as it is linked to amelioration of the cytotoxicities caused by cisplatin treatment alone. Elevation of dehydrogenase enzymes, except glucose-6-phosphate dehydrogenase, indicates reduced cellular toxicity, increased efficacy and increased metabolic needs, further documenting the synergistic effects of cisplatin plus taxolanticancer treatments over that of cisplatin alone.
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Effects of cisplatin and taxol on dehydrogenases D. J. Meara and S. K. The world-wide use of AR·IHChas raisedquestions concerning the mechanism by whichAR "retrieves"antigens. A recentstudyhypothesized that calcium ions boundto tissuesduringformalin-fixation may mask antigens; the processmay be reversed by largeamountsof energy,i.e., high temperature heatingto releasethe calcium fromthe cage-likecomplexof cross linkedprotein (Morgan et al:J. Patho!. 174:301, 1994 ). This group furtherspeculated that retrieval may be enhanced by the presenceof a calcium chelating agentsuchas citratebuffer.Theyshowedthat when AR was performed in the presence of 50 mMCaCl,either mixedwithcitrate bufferor usedafter citratebuffer,immunoreactivity with MIBI was abolished. In order to furthertest this hypothesis, we usedAR-IHC in the presenceof CaCl, with antibodies MIBI, p53.1801 and keratinAEI + CAM5.2, and found: (I) Exposure of the tissueto 50 mMCaCl,duringAR resultedin negative immunoreactivity with MIBI and p53,but did not affect the resultsfor keratins; (2) Re-heating the slidesin Tris-HCI bufferpH 1.5restoreda strong positive stainingresultfor both MIBI and p53.Conclusion: CaCl, solution interferes with AR-IHC for someantigens, an effect that can be reversed completely by repeating the retrieval process in lowpH Tris buffer.That exogenous calcium interferes withantigenretrieval is consistentwith the hypothesis that calcium-induced modification of proteinmay playa role in the retrieval process, but does not provethat bindingof endogenous calciumis responsible for widespreadlossof antigenicity in formalin fixation. In reviewing the literature in combination with the resultsfromour own experiments, we postulate that an important mechanism in the retrieval process is a "restoration" of the 3 dimensional structureofformalin-fixed proteinby AR treatment. The protein-structure dependent characteristics of antigenic epitopesand the role of divalentcationswarrantfurtherstudywith regardto the mechanism, development and standardization of AR.
Prlnelples: The classic cytochemical principle toscreen morphologically identical blast cella through a bettery ofcytochemical methods inorder toidentify their association with hematopoietic cell lineages. wassuccessfully epplied toscreen cell cultures for a number ofknown markers inorder todetect cell cross-con/amination. Oneofmost commomly usedcell lines. human promyelocytic leukemie. HL-60, wascharecterized by the following markers: SBB =Sudan Black B. for lipids; MPO= Myeloperoxidase; NCE= Nephthol AS-D Chloroacetate esterase; NBE= a-Naphthyl butyrate esterase; PAS= Glycogen Cisplatin and taxol are known to influence a variety of changes within the tissues, including activation of the murine peritoneal macrophages. The effects of cisplatin, taxol, and cisplatin plus taxol on the liver Kupffer cells were studied using non-specific esterase and alkaline phosphatase as markers. Wistar rats (160-180 g) were given intraperitoneal injections of cisplatin ( 1.8 mglkglday x 5 ), taxol ( 4 mglkglday x 5 ), and cisplatin plus taxol (0.9 mglkglday x 5; 2 mglkglday x 5 ) using a 0.85% saline solution as the vehicle for administration. The liver was excised, freeze sectioned and incubated in an incubation medium specific for each enzyme using the tetrazolium method for 40 minutes at room temperature. Histochemically, all variations in drug treatment produced an increase both in the number of Kupffer cells and in the concentration' of the non-specific esterase and alkaline phosphatase enzymes in the liver sinusoids, compared to the controls. In the normal liver, Kupffer cells appear discoid in shape. Following cisplatin treatment however, these cells demonstrated increased cytoplasmic extensions, as well as an increase in the population approximately 10 times that of the normal. Sections from animals treated with taxol also demonstrated an increase in Kupffer cell population but approximately 3 times that of the normal. These Kupffer cells appeared larger than the Kupffer cells in other treated animal liver sections and were discoid in shape without the cytoplasmic extensions exhibited by the cisplatin-treated animal tissue. The Kupffer cells of the cisplatin plus taxol treated sections showed both an increase in population and cytoplasmic extensions, intermediate to the cisplatin treated and taxol treated animals. These results suggest that cisplatin, taxol, and cisplatin plus taxol treatment influences both the number of Kupffer cells as well as the degree of extension formations within the rat liver. The Kupffer cells lining the sinusoids of this organ serve to phagocytose bacterial invaders and other toxins harmful to the body. Due to their immunologic importance, the increased population and extension formations observed in the treated tissues correlates well with their function in tissue preservation. Thus,the red reaction product formed in this histochemical procedure has been usedto detectmast cellsin tissue sections (Lederet aI.,Am. I. Dermatopathol. 1979; 1:39-42) . Because different populations of mouse mastcellsrecently havebeenidentified in micewhich express varied combinations of at leastfour chymases (i.e., mMCP-l, mMCP-2, mMCP-4, and mMCP-S) and two tryptases (i.e.,mMCP-6 and mMCP·7), it is not known which granule proteases cleave the naphthol AS-D chloroacetate ester substrate. To address thisissue, two populations of mastcellsthat reside in the sma!l intestine of Trichinella spira/is-infected normal miceandmMCP-S null mice wereexamined. Tissues werefixed in 4% paraformaldehyde, embedded in ffi4 glycolmethacrylate, andsectioned at I-211m thickness on a Leicalung Supracut microtome. The resulting sections weremounted on glassslides andstained withmethylene blueor witha rabbit antibody directed against one of thegranule proteases thiseffector cellexpresses using a goat anti-rabbit IgGNector red alkaline phosphatase detection system. Alternatively, sections wereincubated withnaphthol AS-B chloroacetate esterand thencounterstained withmethyl green. AllmMCP-I+/mMCP-2+/mMCP-S-/ mMCP-6-/mMCP-T mast cells in thejejunum mucosa andall mMCP-I-/ mMCP-2-/mMCP-S+/mMCP-6+/mMCP-7+ mastcellsin thejejunum submucosa of Trichinella spiralis-infected normal mice werechloroacetate esterase', In helminth-infected transgenic mice lacking mMCP-S, the mast cells in the mucosa remained chloroacetate esterase" whereas the mMCP-1'/ mMCP-2"lmMCP-S"/mMCP-6+/mMCP-7+ mastcells in the submucosa were nowchloroacetate esterase'. Thesedata indicate that granule chymases, rathertryptases, are responsible for the pronounced chloroacetate esterase reactivity of mouse mastcells. While routine neuropathologic techniques use formalin! paraffin methods, research neuroanatomical techniques frequently employ immunostaining or in situ hybridization staining of 30-50 micron floating sections, eitherfromcryoprotected frozen sections or using the Vibratome. Such floating tissue sections are fragile and have required cross linking fixatives such as paraformaldehyde (PFA). Polyethylene glycol is a flexible and water-miscible embedding medium, and allows cutting of 5-50 micron sections. Recently, it was reported that alcohol dehydration markedly preserves immunoreactivity of someantigens in PFA-fixed tissue brought to PEG embedding (I). We have confirmed this result. We also discovered that PEG embedding markedly firms brain tissue fixed only withalcohol, allowing thicksection, floating immunostaining of non-crosslinked tissues. On occasion, epitopes severely masked by PFA reveal excellent immunostaining after alcohol fixation, PEG embedding, and staining of floating sections. In human brain,PFA-Iabile epitopes included glial fibrillary acidic protein, a-tubulin, nitric oxide synthase Type III,~ amyloid (MAb 6EIO) and others; results depend on individual antibodyepitope pairings. The alcohol fixlPEG/thick section technique allows routine screening of new antibodies in both alcohol-and PFA-fixed matched blocks withthe floating immunostaining approach. Unlike frozen or Vibratome methods, a storable block results. Method. Fresh human brain is fixed in ethanol.acetic acid: saline (45:5:50), graded up to 95% alcohol, over 8-24 hrs; PEG overnight (MW 1000/1400, 80%120%, at c. Antibodies to proliferatingcell nuclear antigen (PCNA),particularlythe commercialantibodyclone PCIO(Dako Corporation), have been widely used to quantify the number of cycling cells in tissues. While the PCI0 antibody has been used successfully in formalin-fixed, paraffinembedded tissues, application of this antibody to cryostat sections of murine tissues often produces cytoplasmic staining without nuclear staining. The reasons for these failures are the application of a murine monoclonal antibody to murine tissues and the lack of a reliable fixation and pretreatment protocol for cryostat sections. We have developed a reliable and reproducible immunoperoxidase detection of PCNA in frozen murine tissues such as skin, stomach, and intestine from normal animals. Freshly cut cryostat sections are fixed with 10% formalin for 30 min and treated sequentiallywith 0.2 N HCl for 10 min, 0.07N NaOH for 5 min, and 1% Triton X·l00 for 5 min. The sections are briefly rinsed with phosphate buffer after each treatment. The samples are incubated overnight with the primary antibody at 4' C, rinsed with PBS, and then incubated with the secondary antibody for 1 h. The reaction is visualizedusing DAB as a substrate. The secondary antibody is a peroxidase labeled rat anti-mouse IgG2a from Serotec (Harlan Bioproduets, Indianapolis, IN). Immunoreactivityis confined to the nuclei and cytoplasmic staining is negligible. Staining is comparable to those obtained from paraffin-embedded samples. We conclude that this procedure can be used to detect PCNA in cryostat sections and will be useful in phenotyping proliferating cells in murine tissues. (lP) heterogeneity, we employed a library of 20 well characterized, commercially available mono-and polyclonal antibodies. We used an indirect, four to six step immunoperoxidase or alkaline phosphatase conjugated streptavidin-biotin antigen detection technique. The immunocytochemically most characteristic IP for primary cutaneous melanoma, as detected by us was: HMB45+, S-IOO+, CEA+, vimentin", cytokeratin 19+, p53+, nm23+ , HLA-A,B,C+, HLA-DR+, HLA-DP+, c-erbB3/HER-3±, cytokeratin IO/13±, HLA·DQ-, cytokeratin 5/S-, EMA-, c-rnyc" and actina. During malignant disease progression, a tendency toward poor cell differentiation(dedifferentiation)and an increase in c-myc expression have both been observed, the latter downregulating HLA-A,B,C expression and consequently diminishing the possibility of melanoma cell lysis by autologous CDS+, cytotoxic T lymphocytes (CTL) or other activated cytotoxic cells. The increase in the metastatic potential and invasiveness of melanoma cells is accompanied by an increase in CEA expression, lack of nm23 expression, and the appearance of actin among the cytoskeletal proteins. The most characteristic IP for MMs, identified by this study was: HMB45+, 5-100+, CEA+, EMA+, vimentin", HLA-A,B,C±, HLA-DR±, HLA-Dr±, cytokeratin 19+, actin", c-erbB3/HER-3+, p53+, cytokeratin 10/13±, c-myc", c-erbB2IHER-2±, HLA-DQ-, cytokeratin 5/S-, Rb gene", and nm23-. It has been observed that adhesion molecules and integrins also playa significant role in the complex process of melanoma cell metastasis. In light of the existing immunobiological differences between primary and metastatic melanoma cells detected during this study, we propose a novel form of immunotherapy involving the use of an appropriate panel of antibodies to block this malignanttransfonnation. Aberrant crypt foci (ACF) are putative precursors of colon cancer seen in rodents treated with colon carcinogens and in increased numbers in humans with colon cancer. These lesions are identified in whole-mount segments of colonic mucosa with 40x to 100x magnification after staining with methylene blue. The histochemical demonstration of decreased expression of hexesaminidase in rodent aberrant crypt foci and the increased expression of carcinoembryonic antigen in human aberrant crypt foci enhances their identification in histological sections. The observation of carcinoma in situ in histological sections from several aberrant crypt foci from a patient with sporadic colon cancer provided the opportunity to further investigate the relationship of aberrant crypt foci to colon cancer. In addition to aberrant crypt foci, the grossly normal colonic mucosa from this patient contained large mononuclear cells filled with yellowbrown pigment. Histochemical analyses of this tissue demonstrated Iipofuscins with the Nile Blue sulfate reagent, periodic acid Schiff (PAS)-reactive material, and a lack of iron with Perls reagent. These data indicate the presence of lipofuscin rather than melanin in this tissue. The demonstration of large mononuclear cells with lipofuscin granules is consistent with pseudomelanosis coli, a condition associated with increased risk for colon cancer. Two primary Duke's C colon cancers were identified in this patient eleven years apart; 3 of 6 aberrant crypt foci identified at the time of the second resection had carcinoma in situ, the other three aberrant crypt foci had moderate dysplasia. These data lend further support to the hypothesis that aberrant crypt foci are precursors of some colon cancers. Supported by NIH grants CA48032, CA66725, CA43703, and CA54031. Prostatic cancer is the most commonly diagnosed invasive cancer and the second most common cause of cancer deaths in males in the United States. Because of the heterogeneous behavior of prostate cancers, there is a great need for markers that will permit a more precise stratification of patients than is possible with the methods that have been proven to be useful in the past. CD44 is a polymorphic glycoprotein with a molecular weight of about 90.000 daltons. It is a cell adhesion molecule closely related to and/or identical to the hyaluronate receptor. extracellular matrix receptor ID, and some lymphocyte homing receptors. Because of its important role in cell adhesion and cell recognition, we examined the expression of CD44 in prostate cancers immunohistochemically with GKW.A3, a monoclonal antibody that reacts with all isoforms of CD44. Sections of paraffinembedded whole prostate were reacted with J.5 lIg1ml of GKW.A3 followed by biotinylated horse anti-mouse immunoglobulin and streptavidin-biotinylated horse-radish peroxidase complex. The peroxidase reaction was carried out with the diaminobenzidine substrate with heavy metal enhancement. Gleason grade was inversely related (P < 0.05) to the intensity of expression of CD44 in these 74 adenocarcinomas in whole prostates from 50 patients. Forty-four (60%) of the 74 primary prostatic carcinomas expressed immunohistochemically detectable CD44 with moderate to strong staining intensities. Metastases from only 2 (14%) of 14 patients whose lymph node metastases were examined expressed only moderate levels of CD44. The difference (P < 0.0006) in the level of expression of CD44 in primary prostate cancers, as compared with cancers metastatic to lymph nodes, suggests that CD44 should be evaluated as a prognostic marker in prostatic carcinoma. (Supported by NIH grants DK51347. CA57 179, CA43703, and CA54031.)
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MIB-1 PROLIFERATION INDEX PREDICTS SURVIVAL AMONG PATIENTS WITH LOW GRADE ASTROCYTOMA, A.A. Mikhail·, B. Yamini", P.E. McKeever. M. Blaivas" University of Michigan Medical Center, Ann Arbor, MI. I, BACKGROUND: The aim of this study was to determine whether a relationship existed between Ki-67 labeling index percentages (Ki-67 LI) and survival in patients with low grade intracranial gliomas. The Ki-67 monoclonal antibody is known to recognize a nuclear protein present in a portion of cells in Gl, S. G2 and M-phases of the cell cycle. Previous studies demonstrated that higher Ki-67 LI were associated with higher grade gliomas (glioblastoma multiforme and anaplastic astrocytoma). Low grade gliomas have highly variable outcomes. and some progress to higher grade tumors with more aggressive biological behavior. Ki-67 LI and its relation to patient survival has not been adequately investigated in this particular group of gliomas. 2, DESIGN: Paraffin-embedded surgical specimens from 51 patients of the University of Michigan Medical Center with the original light microscopic diagnosis of WHO grade II astrocytoma were included in this study. Immunohistochemical stains were performed in all cases using MIB-I monoclonal antibody against the Ki-67 antigen. Patient follow up to assess survival was obtained by both chart review and personal contact. 3. RESULTS: 23 patients had a Ki-67 LI of less than or equal to 2.0; and 2S patients had a Ki-67 LI of more than 2.0. Only S.7% (n=2) died of tumor in the first group while 64.3% (n=IS) died in the second group, a striking difference in survival between these groups. The Cox regression model indicated that MIB-I LI is inversely related to survival. Patient follow up ranged up to 12.2 years. 4, CONCLUSION: Ki-67 LI immunoreactivity was found to be successful in predicting survival in patients with low grade astrocytomas. Further studies are required to evaluate Ki-67 immunoreactivity in other histologically homogeneous groups of CNS neoplasms and determine its value in predicting their biological behavior. (Supported in part by NIH CA47558, and presented to the U.S. & Canadian Academy of Pathology [Lab Invest 74: 141A, 1996 orthwestern University Medical School.Chicago, IL 60611 Mutation ofp53, a suppresser gene, is a common finding in many human malignancies. p53 gene mutations result in the production of mutant p53 protein which contributes to uncontrolled cell growth. p53 protein overexpression (P53POE) is considered a useful prognostic indicator in many tumors. In human breast carcinoma, lymph node metastasis is used as the single most important prognosticator. However, the factors that indicate metastatic potential of these tumors are not known. In this study, we have examined low and high nuclear grade ductal carcinomas of breast with and without lymph node metastasis for p53POE for a possible relationship between p53POE and metastasis. Formalin fixed and paraffin embedded tissue sections from 67 mastectomy or lumpectomy + axillary node dissection specimens were examined for p53POE by Avidin-biotin-peroxidase immunohistochemistry using DO-7 (DAKO) monoclonal antibodies. Both primary and metastatic tumors in lymph nodes were analyzed. Only nuclear staining was considered as positive. In 67 specimens, lymph node metastasis was observed in 26 cases. p53POE was observed in 29 of 41 (70%) lymph node negative tumors and 12 of 26 (46%) lymph node positive primary tumors. A similar incidence ofp53POE was seen in the metastasis (46%). Analysis of low and high nuclear grade tumors revealed p53POE in 57% and 62%, respectively. p53 protein overexpression was observed in 67% of all ductal carcinomas of female breast. However, there was no significant correlation between p53 protein overexpression and lymph node metastasis or nuclear grade.
Immunohistochemical characterization of solitary fibrous tumors ofJlleura. S. Sethi l C.O. Sturgis, P. Levy, A. Joob, M.S. Rao, and A.V. Yeldanoi Northwestern University Medical School, Chicago, IL 60611 The incidence of solitary fibrous tumors (SFT) of the pleura is rare, and the histogenesis of these tumors is not fully established. The present study deals with immunohistochemical analysis of 10 SFT for the expression of cytokeratin AEl/AE3, Leu-MI, carcinoembryonic antigen (CEA) and p53 tumor suppresser gene. Of these 10 tumors, 2 were malignant fibrous tumors and 8 were benign fibrous tumors. There were 5 women and 5 men ranging in age from 37 to 77 years. Tumors ranged in size from 2.3 to 24 ems in diameter. All were localized nodules clinically. Immunohistochemical analysis revealed that Leu MI, CEA, and cytokeratin were negative in all cases. p53 immunostain was positive in both malignant SFT. However, 5/8 cases of benign SFT were also positive for p53. One patient had a recurrent tumor 8 months after the initial diagnosis and excision. Localized malignant mesotheliomas with sarcomatoid features can be differentiated from SFT by immunocytochemistry. Biological behavior of SFT depends mainly upon tumor resectability at initial presentation even when no cytological features of malignancy are present. Our study suggests that cytokeratin is still the most reliable marker for histogenetic determination of localized tumors of pleura as to their mesothelial-or fibroblastic origin. CEA and Leu-MI should be of additional confirmatory value to exclude non-pleural adenocarcinomas. p53 shows no correlation with prognosis, however, more cases need to be studied to determine the clinical utility of p53 in localized solitary fibrous tumors of the pleura.
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An immunohistochemical analysis of male breast carcinomas forp53 mutation and c-erbB2 overexpression, A.V. YeldandijJ, Hussong, and M.S. Rao Northwestern university Medical School, Chicago, IL 60611 Carcinoma of the male breast is a relatively rare disease and accounts for <I % of all breast cancers in the United States. Overexpression of p53 mutated protein and c-erbB2 protein have been frequently detected in carcinomas of the female breast. In this study, the expression of mutated p53 protein and c-erbB2 protein has been evaluated in 19 male breast carcinomas using avidin-biotin immunoperoxidase technique. Mutant p53 protein was seen in 9 of 19 carcinomas whereas, only 3 of 19 were positive for c-erbB2 protein. Only 2 of 19 tumors were positive for both p53 mutation and c-erbB2 overexpression. Overexpression of p53 protein and c-erbB2 protein was observed in 45% and 15% of carcinomas, respectively. Only 10% of tumors were positive for both these proteins. These results suggest that very few cases of male breast carcinomas are associated with c-erbB2 overexpression. Additional data are necessary to assess the prognostic implications of coexpressionlexistence of these two genetic alterations in male breast carcinomas.
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